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1. fi^AH- SA||AH(£0)_1S 2.gX|01l2J5jgCH^(Ai^^A^oj 0 || 
21, SS!A|£j^31l)^§e 2!Sg> D\ ggAHW_m 
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^20030002941 %^ <£t.}: 2003/12/4 

[.a.«H] 

3^3-8- *H^#*H1 ^ 3i 7H> V # 31 (111)3 <$ «§Hf<y ^ lf ^ 2^(115, 

116)<=>fl tfltl- 7]^1^ ^^-i; XI 331^(132)1- -f^ ^l^Jl, XI 3^^(132)^1 # 
^ ^(140, 141 ^£-§-^1^, & #(140, Ul)^°\) ^0>}t= A>^>(112)^ ^7}^- 

s.ofl z|z> ajejf ^^Kr p>^-^(130) 7H£-§- XI (11 1)3 <£*$*M tfl^ 717113 
Xl 1, XI 2^St:i(121, 122)1- **fl XI 1, XI 2^SCK121, 122)^1 ^H^S 

(127)1- ^-g-^, ^V-f ^(130)1- 3^ $l^r ^V-g-^X 112)3] ^w>^-4 ^ ^3.^(127)3 
^ofl 3*11 «]r^-¥-(120)S ^j^cf. tc^H, ^-7]^ ^-c] n> 

-f^^l^ A}-g-7}3 jg-ij. ^ 7 >^ofl til^^; A>-g-7>7> 7>^#3Sflo|| tfl ^fXl , 3.7) , 

7i^7i, ^7i ^ ^1 Tii « ^ jl^i-71- sanf. 

£ 2 
[^oloj] 

#3, S.E-1, ^£1, 
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^7}^o)l av^ o. #^ nHr-^*KA haptic mouse with arm and finger 
force feedback} 

##tr -Ml 

£ la ^ £ lb^r ^2fl7l#ofl of^. 7 K>1-^^ 4^ Al~g-*H| 7fl al^-g; 

£ 4^r J£ 3^1 5. A] -E) 2^ n>-f i^-^ojlA-] D^AHI Z|Z|- Ll^Lufl A]- a] 

£ 5^r £ 4<H1 5.A] S] nj-o.^^]^ u)--f^JjL^ ^-§^Rr M-Ef^fi^ 

AfA]Ho)j7 ( 

^ 7^ 5L 4<H1 £A]^ n}.°-^;*V*loflAi ^7>^1 ^t}^ >of ^j=L 
« M-Ef^ A>Al5Lo) J 7 j 

£ 8^ JE 7°fl IE A] 5} JjLofl^ ^7>^-ofl tiV^^- ^ JE.E^S] Tj^Tj) 
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£ 10£r £ 7°)) ^Jf ^34 S.Ei7> ^ Jl^S)^- H}c]f uj-Ef^ A>A]£ 

£ ll£- £ 9ofl ^ ^.cf y }-^-^*V ^Al^^ uj-Ej-sH ^l£o]cf. 

100 : n>o.^^ 0 V^ 110 : s.u)b) 

111 : 120 : ^n^f- 

121, 122, 132 : 1, >fl 2, *H 3^1^1=1 

123, 124, 133 : afl 1, *fl 2, 33.*-] 

127 : ^3.^2: 129 : o>o-^^ 

130 : 134 : «>c| 

140, 141 : ^ 146 : Tflolf 

<20> £ ^Vtg^ ^= E ^ A>-g-^> 7 > 7HJ-#*||1>] 7l7fl^ ^ o^S. H>^# 
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^20030002941 #ei 2003/12/4 

n >^, (Joystick), S^t, n*}^ &i=K olej oj E ^]ol^^-^^ ^E^v 

t_Vcf. 4^1, ^Einflol^^-^oH^ 7H> 1-^11- Af-g-7.1-7> 5^51-!=-, A>-g-7Hl7fl ^ 
^Bl-g- ^Hj-a ^7} ^H*}^. o]^ ^U>a #x} 7 } ^.tl)^ #5fl7l#Sl olE^lol^^-^o]]^ 
Efl^I^- ^-§-^]°>f-^- ^1 257172^^ 7l^Sj DfOA 7 | olcf. oj-EfloflAi^ a o v 7 ] ^^.Alo>^S. 

257172^oll 7]^=} ^Efl7l^o] 4§^#-g- d}oa § £ la ^ £ lb!- #S*fl A i^r^. 

> 51 la ^ 51 lb^r ^2fl7l#o11 4^ 7K>#^1^ ^Aj-ofl ^5} Aj-g-*Hl Til ^l^Rr 

> 51 la ^ 51 lb^l 51 Al^ w}<4 ^o], ^7 D ^ p)-ii(10)^ <2]#-g- ^*Rr SHMJQD 

> ZL?) 51, ##-g- n>^-^(10)ofl^ «FMJ (11)^1 ^ofl a o V 7 ] ig^ ^.^^.^.o) 

as. 7>^- ^ ^7l(i3)7h ^^1€^-. ^7l(i3)^ ^H^m 

°l^Al^ ( n>o.^(10)5l 5>^^(11)# ^ -]J7 ol^ A>-g-7>oj £6\] ^A^Vcf. 

^, °>^(10)fe 7H>l-^fil ^AVofl n^-ei- ^ 7l(13) o} ^afl-g. Aj-^ o. 

^K-^UlHl 7ff^, A>-g- 7 }-7> 7HV#^11- Ti^AS in^ ^ ^51^- flcf. 

^)uY t AV 7 ] D}OA( 10 )H AV-g-7.>7> ^71(13)^1 *\ «V?1 7H V 1" 

^ 21 o] ^#^V1- -^711 7^1-^^ 371, ^-Tfl, ^7151- ^ t]-^ 71711 
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320030002941 #a] <^7>: 2003/12/4 

<26> ^ £ B} <% ^ 7] ^o] -g-*))^ z%^}7] <%is}ol afl^ ^ O.^ 

^>-g-^>7> 7}^f^o]l Cfltt ^-7]), 3.7), <g#, ^7) ^ tf<£*j- 7 ]^1^ ^ 

<27> £^V, ^-^-g; A>-g-7>7> ol^-^c-H l-^^-ol $0.^51 Sli^VO. ^ ^ ^ 

<28> H>sq- ^ ^.33. ^*>7i ^tb ^^l ^-fi^i^ ^^b] 

e^Jl, ^-7) 7HJ-#^ISl ^ x ^ Cfltb 7^1^ *fl 331^ 

# #«fl Si^&uL, ^-7) A) 3fet"H cg^S} ^-o) ^s-o. Aj^ o.^^ , ^-71 tl" ^ J£ 

°i u oHH cfl^ 71313 1, *ll 2R31SC11- ^ ^l^ji, ^-7] l, 2<a^cl^l <S 

a^s^l oisn aj-sj-g. ^^>^ y_>^^-i- i^-t-Vtq-. 

<29> 2£*h ^7] ^1 3«a^Dlofl <S^€ S.B\^ ^7) ^ #*Hr Tflol^-ofl o] 

#7}, ^- 7 ] £E ^o] 5)^0.^01 # 7 ] ^ ^ s)±=. ^ol wl-^- 
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<30> t £ ^. < Aj-7) ^ #7] ^ 7 >^ol ^t}^ ^JE.^, ^-71 oj^ofl 

<3i> 3E*h #7l ^ ^^1 = ^1^ #7] 7H1 ol^r^l #7l^ MH^l , #7l ME^l^ 

<32> Aj- 7 ] sya^^^ 4^ #7} ^£3.^0] ^ IZL^^ofl ^^-5)^ 5^3. ^ 

7fl^ ^1 1, 2)1 2<$i2CH ^ ^S)^, #7l lJL^^^l ^H^MHl ^ 2 

<33> S*V, ^"71 ^3.^^- AJ-7I nj-f^a- Aj-ojcH]^ aV 7 | n>o.^«-^- *)j7 ol^ Aj- 7] A]--g-7> 

<34> S?V, ^7] ^ofl ^ Aj-71 ^a^^Sf Aj-7] D>o.^«-7l- ^SlJE^- ^-g- ^} o] 

^^M, A o V 7l ^-71 ^3.^3^9] ^ofl 4^ ol^^^^- ^ AI-7I *fl 2^^ ^- 

21-5 -^^iLCf ^ ^fl^S ^ ^ £l ^o] cl y^^tl-. 

<35> oVsfloflA-1^ t^o]l n}^ n>^^]o} ^JjL^j. 

<36> 5L 2^r ^^Sl *V ^AHHl Hf^. ^^ r Ei A>-g-7>7> 7p 0 >l-^ol Aj^o. ^ - oj^s. 

^4 ^71-^1 ^sKr nl-o^^-. u|b)-^ A>Al£ol ZL) £ 3^- i 2^1 51 a] :g 
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(110 HH •g^**! 1 3"oHKll4Hl cfltl- 7H V #^11( 111)^1 71^1^ al-a-ac^O)^ z\] 

1, *fl 2^^(121, 122)1- -f-^fl ^H" ^cf. ^l^Jl, *fl 1, 2^1^(121, 122)^ *fl 1, 
1 25LEi(123, 124)1- 3)3*1^ "1-4-^(130)1- 5Ut^ Aj-§-^(112)S] ^ofl a>^^- 7 >^4 

. J2B]ul f p>^^](ioo)^ ^-71 1 3«oHKll4)^ ^^-sl^- 1 1, 1 2 y oHKll5, 116) 

ofl 7V^-#^(m)o] 717,1^ v}*-^* (130)^ 1 3^^c1(l32)S. ^i^- ^ZL, 1 3 

^^(132)1 1 3S.EK 133)1- £1^1^. ojEj 3SE-1(133)^ ^i^(i30)2] 

^1 AA ^(140, 141)#^- zj-zf ol^l^, A>-g-^(ii2)o) o^jsj. o^ofl z}-z|- 

! > £ 4^r £ 31 a^Z]- ^-^^^-^oflA-^ aV^Jf 24. pj.o.^w.s. ^ uj-Ej-ufl A} a] 

£ 5^r S. 41 JEA^ ti}Sa.oll^ p].o. i «. # ^*Kr % 3.^-1 $| *IW 

S. 2 vfl^l £ 61 ti >2f zj-o], 3^ D>-f^^](ioo)lAi a}^ «-(120)fe <U^#3 

^1 ^€ ^^^1(125)1 ZL&]JL, ^1^^1(125)^ ^1^ 1, 

1 2S.EK123, 124)7> 3l°-v\, °m ^1 1, 1 2S.EK123, 124)^ H^l^ A 

1, 1 2^51^(121, 122)7> zj-zj- ^^-^cf. 

1sci( encoder)^ 4^7fl^ ^^^f^ #^cf^>l z>^ * v ^ 

M-^ #*Hnf. ^, l, 2<aSE-Kl21, 122)^ 2.^(110)^ 7p 0 >#^l(lll)^ 3« C V 
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^20030002941 #^ <3J*>: 2003/12/4 

*(114)*H 71^1^ ^^JL, <a§^ 71313 ^^ofl cfltb *<m<Hl ^21- 1, *fl 2 

S.EK123, 124)1- ^^Al^lcf. 
i> ^-71 1, ^Hl 2S.EK123, 124) ^ ZL €\-^o) ^1^^1(125)^1 ifl^HI ^ltb 4^ 

*8H^2:(127H ^^^cf. o]e} ^3L^S(127)Sl lJI^(128a)^ ^1^-^1(125)^ ^ofl 
Jl^SlJl, ^1 1^^^(1283)^1^ ^1 1, *11 2£Ei(123, 124)51 S-E^ofl zj-zf 7flo]^.ofl zj-^ ^ 

^EL ^^^(126a, 126b)7f s^B^Ml ^l^^lcf. nelZL, ^3. 
(126a, 126b)^r ^3^(127)^1 ^fls} ^ H ^l ^ o^ ]s _ o.^ ^3.^^(127)^ ^1 

1, *fl 2S.EK123, 124)2] s^o)] xx\2\ ^^cf. :zeU, ^£^?S(127HH IJL^ 
(128a)sl tflzj-^dj) 2Jl^^(128b)^ *F?-^f(130H ^1^4. °1 ^ , ^-f^f 

(130)^1- ^5L^S(127) ^olofl^ n>-^^«-( 130)1: ^ SZtt -4-g- 7} (112)71- £.=»g- ^ oi 

^1~t-^( 129)^1 5>m ^1(125)^1 #-*Ml ^ -^^-51 Jl, olei p>-?- ^(129)41^ 2J1^ 
^(128b)5f p>-f^«-(l30)7> ^^"51^ Jf^H <g^.g. ^oj ^^^Cf. ZL51JL, nK-^ 
(129)^1 n>o.^ti. ( i3 0 ) 7 |. lji^^(l28a)« ir^ ^3.^(127)^1 -^*H1 nj-e}- 

*F^^r(129)£] -tf^H °1^^-^^- *>7l nfl-g-oll, *H?-^f(130Hl ^ 2JL^ 

(128b) 5] q-^l-a ^^iH} cf^i €■ -^fl^S. H^tt 53 o] w>^^l-cl-. 

> £ 7£- £ 4°fl HA] 5] ^Zj- nf-f i^-^ofl^ £7>^-ofl o. pj.c.^a.0] ^ 

# L+Ef'dl ^Aliolji, £ 8-gr £ 7^1 3£A]^1 Pj-^-^ofl^ ^7}fM til^-i; ^^-*>^ ^jq- 3. 

El^Sl Tj^Tfll- ^<i^ M-E]-^ Jl, £ 9^ £ 8^1 JE^S} ufB}^ ^lt^l 

^. £ lO^r £ 7<>fl £A]£ uJ-O-^JfoflA] ^ S.El7> ^ Jl^Sl^ «>C|# ^-1=)-^ A>Al£o] 
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3> £ 2, £ 4, £ 7 51 10^1 £o) i D ].-f^-?-(130)fe 3^3*11 <8#s] ?fl 

°1^(131) ^H-^-ofl 3^^ci (132)1- 5L^1-^, ?flol^(i3i)^ ^ofl^ 2Jl^^-(128b)7> 
^^i}. =L^3., ^1 3<a^t:i(l32)<Hl^ *fl 32-El(133)7l- ^t^l^l , 3^=? 

cKl32)^r ^Slfe 1, *fl 2«oHKll5, 116H1 cfltb 31(111)^ ^li oj-sj- *fl 3£El 

(133)1- n.£\JL, 32. ^(133)^ ?fl°l^(131) tfl-^-S] h]-c] (134)<H1 °1 

nfl, 32Ei (133)21 2E^(135)£r «>^(134)<^1 1^-^^(136)1- -f-*fl 1^(134)2] 

«M(134)^ ^Ol« c V^ ^AlO] O^H. 7> ^S\0] f <£ ^«_ 7 }. *| >*M l} . O) ^ <£ 

1-#^(138)<H1^ ^Ol^O.^ ^(140)0] ^-Ol^ ^ 2 ^-Oj^. (137)ol ^5^, 

1=1(134)21 g$|<3 £E^(135)ol 7]^*]^ 1^-^^(136)^1 

>> n^JL, ^7) w}tl(134Hl ^£l^ ^(140)£- A}-g-*Kii2)£) ^7>^-o) ^s>£^- ^^oj 

£tt ^12.(143)2}-, ^«11 = (143)^ 2jigofl JL^Jg ^^(144)^ 

^^cf. ^JL, ^cfs] (144)^1^ ZL ^o1h 0 V^ tcj-sf ?K|1#(145)°1 ^^51^ oi^iHl, °1 
e J ^^(145)^11^ ?1H1-(146)°1 ZLS^ZL, £ 3)1 2. (143 HI ^7 ^^(145)# ^ 

?floll-(l46)ol - 01 JE^-, ^^(147)ol ^sq^ &tK 

> nelJL, ^-7l2f ^(140, 141)-i-£: A l^<£ ^-(136H1 ^-^^ 2-1^(135)2] ^Hf 

w>tq(i34)o] 2>y-<^(i37)o11 zl-zv -yoj ^^zl, 2E^(i35)2l irj-e)- *1~2-^ 

^-(130)2} «y= t H oH^^ A^^Jg-^j ^t}. on- ^(UO, 141)#o11^ ?flol^-(i4 6 )ol 

S.Bl^(l35)# o>^(145)-§: ^ *§*§ii>}7)) $icf. i£*h ^4^(144)^1^ ^ 

(140, 141)21 ^£-^2.^. oi«ll «r^l (134)21 2^-^^(137)^1 *\ n^o] ^ 
1- -¥-4=1 «fl<H%(ball bush bearing ; 142a, 142b) #o] ^l^^lcf. 
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<47> £ 11^ £ 9^1 Hcf w}^*]*}- ^l^g^M; M-£)-\H ^l^olcf. 

<48> £ nofl ^(140)^ <#Jl*V ^^l^Efl^^ ^01^.(146)0) ^.g. 2:^^ ^ 

2j5Uh 148)2} MH^:(149)ol ^^1^.(143)^1 ^ ^, ?flol^-(i4 6 )^- 

(135)21 sl^-g-^ ^(140, 141)1- 21 ^d^^^S. u)-£3. ^o^l ^sfl ^*}*1 & 

711 #^°> tM=h °1» 3*11, ^*)1^(143)^1 ^f^m HH^:(149)^r ?1H1-(146H1 £l*fl 
^ $1-°^ , olel uiB^-(149)-^ 1-^(148)1- §7li| 2<*H ^sflJEL (143)2} #*>3. °l-g-*K£-I=- 
tMS^. ^, 1-H(148)7> #ol^l^ wj-^o.^. S)^^ 3-f°flir 149)^1 ^ = (143) 

21 J&Jf-S. °1*«H, ^(140, 141)<flfe ?11 olM.(i46)ol i®i%-s}7\] #7^4. 

<49> o}e}HA-i^ ^ 7 ]q go) ph--^*! (ioo)si 

<50> ^ f ^= E l aqe) (110)^-21 7p 0 >l-^l( 111)1- A>-g-^(112)7> ^71 3*11 >Hfe 

(112)21 ^wfri-oil 7>>S-#^1( 111)3] 2j4^o] ^1 3 y o V ^=( 114).° S tiV^ol a^^£1j 1) AV-g-7}(H2)2l 
3^ ^^l^ ^1 3«oHK 114)^1 ^3 3^ 7HJ-1-31 (111)21 <# ^ 1, ^ 2 h o V^ 

(115, 116)AS tiV^ol ^^£lolo> *Vt]-. 

<5i> ^, A] 3«oHHl 7p 0 V#^l(lll)ol 71711^ ^ ^ ^ 2 ^SC-1(121, 122)5L # 

^JL, 1, A] 2^3C-1(121 ( 122)^ A 1, A] 2S.EK123, 124)1- 5^1^. A] 
1, A] 2^(123, 124)^ *R-iJf (130H1 'UAS. ^ £1^2: (127)1- ^^>J1, 

n>^«-(130)l- ^JL °X±± A>-g-7>(H2)2l ^ofl til^-i; ^^^-O.S^| A>-g-7V(H2)7> 

7HJ"#*H( 111H1 tfl^- 3^3. ^Tfl, H7l ^ -Z7l7ll ^-4. 

<52> j7 ( i ( ^ 2« 0 >^(115, 116 HI cUt!: 7K > M(111)2] 7171H ^£ *fl 3<&3.X^ 

(132)S. ^^"5131, 3tot:-Kl32)Tr ^>-f^(130) ^^-2) *)] 3SEl(133)l- *1 ^14. o] 
e J 3S.E1 (133)21 2.e1^(135)£: ^i-?-(130)2l <£ ^ofl 32(140, 141)1-4 
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(146)41 #7$z\ 9X£-°-^, ^(140, 141)1-8: 3-EEi(133)£l 5\#o\] trfe)- d^^«l( 130 ) 

^ °<J= ^-^ u o v %^^ ^^W. ^a]^, ^>^>(112)^ <**]<4 ^o.^ (130) o} ^ 

(140, 141)l-ol] <&y\ nfl-^ofl, A>-g-^>(ii2)^ 7 p 0 V#^(lll)o] S ig iE^r 

7K V #^)( 111)1- ^ ±Q 

1>3* ^^H, 7K>1-^H1 tfl^ ¥7fl, ^7l, 7i^7l, ^71 -^Tfl ^ 

#J15. i^l^ ^ 33-0)^-^01^^ ^B}o] ^g-^ ^^E^-g- Tfl^^ 7H>#^1- 

qcf. cr^ o] 7 l^«.o>^ -f-AV^ ^Al-g- 7>^1 7>o)Tg ^^u} ^- 7l ^Aj-AV o) 
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1] 

6\] tij-^o. n>-f^ofl olojA^, 

^ ^7] ^7\9] ^7\^%o\) AA ^^-i- ^^H^ "}-?-^ ^; 

^7] 7h V t^l)S] <glHM <^t!: 71711^ ^-fr *fl 1, *)] 2^l3Dlt -g-Sfl ^^W> J1> ^V 7 ) 
*fl 1, A] 2<&5LV^o\} o^sj ^af2t ^-^Al^, ^7} ofOAUf ^ ol^ A>7l *\&7\2\ 

^«>^-4 ^ofl A>7i ^a^M ti_v^^. ^sRr Hi^^-i- i^l-^ yji^r 

^ n>-f 
[^^J- 2] 

3] 
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4] 

Xl 3* 0 H1 #7) ^5} ^^^o]]^ ^1-7] ^o]^] #7)^ u-jB^o) ^Mh^M, #7l 

#7l tiE^ Aj- 7l fEf ^olTHM- #<X^ # 7 ] ^^ = ofl cfltfl #*>jjL ol^^ £ ^. ^. 
#?1 ?)M1-^ 3^3^ 5J^r S^jo S ^ p> o.^^ . 

[3^8" 5] 

Xl l*oHl XI #?1 ^3.^^ 4^ *8.3°H, #7l Xl lJL^ofl ^^-s) 

^ *p 7flfe #7l X| 1, XI 2«3.2i:-H ^ T^^M, #7l XI lul^^ cfl^<Hl 

6] 

*fl 5%H1 $a°H , #71 ^H^S}- #7l P>4"^4- ^HItt #7l ^)J7 ol^ 

*1~?-^#*1 . 

7] 

^1 61H SX^^ , #71 nV-^^^Xl^ #71 ^H^^af #7l o}-fi^7} ^5]^ 
^^1 3#£M. #71 #71 ^3.^2:2) ^*H1 rcfel- ol^o.^ ^ ^V 7 1 ^ 2 
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TD2 
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8] 
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140 



142a 146 142b 



[£ 91 




143 
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[-£ 11] 
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